Oxine (8-hydroxyquinoline) and other chelating agents are of interest because of their possible bacteriostatic and f ungicidal properties and their power to chelate metals. Several workers have postulated that the toxicity of oxine to microorganisms may be due to its ability to form chelate complexes with essential trace metals, which are then rendered unavailable for metabolic processes)>,2>. Recently Albert et al.3~ found that there was strong positive correlation between bacteriostatic activity and chelating power in a series of concentrations of oxine, and demonstrated reversal of oxine inhibition by Co for Gram-positive bacteria, and by Zn and Fe for Gram-negative bacteria. Similar effects have been noted in other biological systems involving chelating agents and metals. In an attempt to determine the trace element requirements of mammalian spermatozoa, White4), 5) investigated the effect of several chelating agents on motility, and found that Co reduced the spermicidal activity of some chelating agents, while other mixtures of heavy metals and chelating agents were more toxic than the chelating agents alone. Gale6> found that oxine inhibited glutamic acid assimilation in Staphylococcus aureus, but the addition of Co, Mn and Fe annulled this.
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In this paper, the effect of chelating agents and their metal complexes on the growth of pollen has been studied with a view to determining their trace element requirements.
Materials and Methods
In the majority of the experiments reported here Lilium longilorum Thunb. was employed but some other species, viz. L. auratum Lindl. and L. Maximowiczii Regel, gave essentially similar results. The former was readily procurable in good condition, and usually gave a high percentage of germination under appropriate circumstances. Lilium pollen gave its best germination several hours after dehiscence and retained the ability to germinate for 3 days or more. The time allowed for growth was chosen after preliminary experiment on the pollen, and its selection was based on the length attained by the tubes. The experiments were stopped before the tubes grew too long to be measured accurately. Within a growth period of 15 hours for Lilium pollen at the optimum temperature there were relatively few tubes longer than oxine or 10-5M EDTA alone was largely prevented by the presence of 10-11M EDTA in the former case or of 10-11M oxine in the latter. In a preliminary test with various concentrations of copper it was found that germination is entirely prevented at 10-3M and 5 x 10-3M as indicated in Table 3 .
At 5 x 10-4M, germination was reduced and pollen tube development arrested; almost complete bursting of tubes resulted in this series. At 5 x 10-5M, however, growth was nearly equal to that in the control. Lower concentrations were favorably stimulative with a maximum response in the 10-6M dilution. Other metallic ions (zinc, cadmium, nickel, calcium and magnesium) were tested, and found to have not so marked a stimulating effect. Brink9> reports that in the presence of calcium salts in concentrations ranging from 0.02 M to 0.002 M, the growth of sweet pea pollen tubes is markedly enhanced. The writer has attempted to repeat this test, but without success.
These heavy metals completely inhibited germination at 5 x 10-3M. At 10-4M, the average length of the tubes in each test medium was less than half of that in the salt free control medium . At 10-5M, however, growth obtained was equal to that in the control.
These heavy metals give average amounts of growth of similar magnitudes.
Manganese and iron ions showed a slight stimulating activity at 5 x 10-4M but
were not further investigated because great variation was noted.
Comparing the effect of cobalt with that of these heavy metals at 10-4M which were found to be highly toxic, it is worthy to mention the finding that cobalt in it is inferred that cobalt is an essential constituent of Lilium pollen.
Effects o f heavy metals on toxicity of chelating agents.
If the growth-inhibitory effect of these chelators is due to their depriving the pollen plasma of essential trace elements, it should be possible to prevent it by adding the appropriate element to the culture medium.
As is stated in above sections, it was found that either chelating agents at 10-4M or heavy metals (except cobalt and manganese) at 10-4M caused decreases in pollen growth and oxygen uptake of about the same magnitude, 20-40 per cent.
Tests with Lilium pollen showed that cobalt reduced the toxicity of EDTA and oxine. Mixtures of other heavy metals and chelating agents were, however, more toxic than the chelating agents alone. Table 5 Furthermore, other metals also increased the growth-inhibitory effect of chelating agents. In these tests, the tubes were extremely crooked and exhibited a strong tendency to burst after 15 hours culture.
Nickel combines more readily than cobalt with most chelating agents.") If cobalt acts by competing with other heavy metals to form a non-toxic complex5), then nickel might be expected to be equally effective.
This possibility was examined but without success. There is little doubt that, for the growth of pollen, EDTA and oxine were more toxic in the presence of nickel (Table 5) . 4. The toxicity of EDTA and oxine was reduced by the addition of cobalt, and only slightly by manganese. 5. It has been inferred that cobalt and EDTA (10-5M) act on promotion of pollengrowth through different mechanisms. 6. It has also been suggested that at least in Lilium pollen-growth, cobalt may be an essential trace element.
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